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BASIC-ABSTRACT: 

NOVELTY - A dispersed particle component is made to co-exist in a sol-gel reaction 
solution. A phase transition is carried out in the sol-gel reaction solution so 
that an inorganic-type porous composite containing a structural component having 
open pores and dispersed particles is manufactured. 

DETAILED DESCRIPTION - The dispersed particle is metallic oxide, metal, organic 
polymer or their composites. 

An INDEPENDENT CLAIM is included for an inorganic-type porous composite comprising 
dispersed particles. 

USE - For use as a filter or carrier material. 

ADVANTAGE - The process forms an inorganic-type porous composite having a uniform 
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ABSTRACT: 

PURPOSE: To sharpen the electrostatic charge quantity distribution of the toner and 
to obviate fogging as well as to increase image density by previously melting and 
kneading a carbon black with polyester to finely disperse the carbon black and 
dispersing this dispersion into monomers, then polymerizing the monomers. 

CONSTITUTION: The carbon black (A) is previously melted and kneaded with the ' 
polyester (B) to finely disperse the component A to ^0.2um number average 
dispersion particle size. The finely dispersed component A is then dissolved and 
dispersed into the monomer (C) and is subjected to suspension polymn. to obtain the 
toner. The execution of emulsion polymn. is equally preferable. A styrene monomer 
and (meth) acrylic monomer and/or maleic acid monomer or monomer having an amino 
group are used for the component C and the carbon having ^80m2/g specific surface 
area is used for the component A. The polymer having the melt viscosity and glass 
transition point which are respectively in prescribed ranges is preferably used for 
the component B. 
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(54) METHOD OF MANUFACTURING INORGANIC POROUS COMPOSITE CONTAINING 
DISPERSED PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture an 
inorganic porous composite whose energy cost to be 
raised by burning a binder and whose environmental 
load to be increased by discharging carbon dioxide, can 
be cut down and whose pore shape and pore size 
distribution are made uniform. 
SOLUTION: This inorganic porous composite is 
manufactured by forming the gel having the pores of > 
100 nm diameter by reacting a fine particle component 
with a precursor of a mesh forming component in the fine 
particle component-dispersed solvent or mixing the fine 
particle-dispersed liquid in the mesh forming component- 
dissolved reaction solution to react them so that phase 
separation and sol-gel transition are caused at the same 

time, cleaning the wet gel with a new solvent or displacing the solvent of the wet gel with the 
new solvent, removing the new solvent and heat-treating the solvent-removed gel at the 
adequate temperature, if necessary. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the inorganic system porosity complex characterized by 
manufacturing the inorganic system porosity complex which consists of an open pore and a frame 
component containing a particulate material by making the particulate material component live together 
in a sol-gel reaction solution, and making the sol-gel transition accompanied by phase transition cause. 
[Claim 2] The manufacture approach of inorganic system porosity complex according to claim 1 that an 
open pore is the diameter of lOOnm or more. 

[Claim 3] The manufacture approach of inorganic system porosity complex according to claim 1 or 2 
that particulate materials are a metallic oxide, a metal, organic macromolecules, and those complex. 
[Claim 4] The manufacturing method of the inorganic system porosity complex according to claim 1 to 
3 whose average diameter of a particulate material is 100 micrometers from 5nm. 
[Claim 5] Inorganic system porosity complex which has pore lOOnm or more including a particulate 
material in a frame phase. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of the inorganic system 
porosity complex containing a particulate material. The porous material manufactured by this invention 
is used as a filter or a support ingredient. 
[0002] 

[Description of the Prior Art] The inorganic system porous body generally represented by the ceramics 
is produced by making the compression-molding object of a raw material particle bound by the resinous 
principle called a binder or an ostomy agent sinter with combustion of a binder. The environmental load 
by the energy cost and carbon dioxide emission which it gets down [ carbon dioxide emission ] from 
formation of pore by binder destruction by fire when the occupied space remains between sintering 
particles, and burn the binder of the volume almost equal to pore volume is very expensive. Moreover, 
since the connection structure of a particle has the neck section inevitably, its pore configuration is 
uneven and it will become large [ the size distribution ] in many cases. On the other hand, it is known by 
the sol-gel method using phase separation that inorganic system porous bodies including a silica will be 
manufactured with sufficient repeatability. By this approach, since porous structure is formed when the 
phase which is rich in a solvent evaporates, an environmental load can be dramatically reduced rather 
than a conventional method. Moreover, a pore configuration and its size distribution have very high 
homogeneity, and its possibility that separation more efficient than before and a refinery process can be 
performed is high. 
[0003] 

[Problem(s) to be Solved by the Invention] Then, when this artificer inquired, it became clear that the 
porosity complex with which the particulate material was incorporated by the gel phase is obtained by 
making the particulate material component live together beforehand in the sol-gel reaction solution 
which uses a silica as a principal component, and making the sol-gel transition accompanied by phase 
separation cause on the conditions from which a particle starts neither sedimentation nor condensation. 
[Means for Solving the Problem] That is, this invention is the manufacture approach of the inorganic 
system porosity complex characterized by manufacturing the inorganic system porosity complex which 
consists of an open pore and a frame component containing a particulate material by making the 
particulate material component live together in a sol-gel reaction solution, and making the sol-gel 
transition accompanied by phase transition cause. Here, an open pore is 200-1 OOOOnm preferably the 
diameter of lOOnm or more. Since macropore with a diameter of lOOnm or more is formed as a field 
which occupied the solvent phase produced in the case of phase separation, when forming without being 
accompanied by combustion or the pyrolysis by the usual desiccation actuation and forming the so- 
called co-continuous structure with which the solvent phase and the gel phase became entangled 
respectively and which they followed, it can obtain a very sharp size distribution. 
[0004] The approach makes the precursor of the network former react in the solvent which distributed 
the particle component beforehand. Or by making particle dispersion liquid mix and react to the reaction 
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solution which dissolved the network former beforehand Cause phase separation and sol-gel transition 
simultaneously, the gel which has pore with a diameter of lOOnm or more is made to form, a solvent is 
succeedingly removed after washing of humid gel, or solvent permutation processing, and it is 
characterized by heat-treating at suitable temperature if needed. 

[0005] Phase separation is an extensive phenomenon which the field which has a start component and a 
different component by precipitate or deposit generates in the manufacture process of an ingredient, and 
separation takes place to the phase (gel phase) which is rich in the network former which causes gel 
formation, and the phase (solvent phase) which is rich in the solvent component which does not cause 
gel formation in the sol-gel system of reaction. In formation of each phase field, diffusion of the 
component which opposed the concentration gradient by making the difference of chemical potential 
into driving force takes place, and mass transfer continues until it reaches the equilibrium composition 
under the temperature and the pressure to which each phase field was given, under the present 
circumstances, it is alike and a particulate material component is together lived in a start presentation — 
making — in addition — and if conditions which do not have effect with a particulate material component 
remarkable for phase separation or a sol-gel reaction are chosen, according to the property of a 
particulate material, it will become possible to distribute a particulate material to a gel phase or a solvent 
phase preferentially. Namely, when a particulate material with low component which forms a gel phase, 
component in which compatibility forms a solvent phase highly, and compatibility is made to live 
together, a particulate material is distributed with the priority to a gel phase. Although a particulate 
material will be preferentially distributed to a solvent phase at the case of reverse, in removing a solvent 
phase after gel formation and producing a porous body, it becomes important to choose the particulate 
material which fulfills the former conditions. 

[0006] As a precursor of the mesh component which causes the gel formation used for a sol-gel reaction, 
the polymer which are a metal alkoxide, a complex, a metal salt, an organic qualification metal alkoxide, 
organic bridge formation metal alkoxides and these partial hydrolysis products, and a partial 
polymerization product can be used. The sol-gel transition by changing pH of a silicate water solution 
besides water glass can be used similarly. 

[0007] Furthermore, after adding the metallic compounds which have the functional group of hydrolysis 
nature after the concrete manufacture approach of this invention melting a water soluble polymer to 
aqueous acids and making it distribute a particle component, performing a hydrolysis reaction and a 
product's solidifying, subsequently it dries, and it heats. Water soluble polymers are the water solution 
of suitable concentration, and a water-soluble organic macromolecule which can be accomplished 
theoretically here. Be [ what is necessary / just although it may dissolve in homogeneity into the system 
of reaction containing the alcohol generated with the metallic compounds which have the functional 
group of hydrolysis nature ] Sodium salt or potassium salt of polystyrene sulfonate which is specifically 
a giant-molecule metal salt, The polyacrylic acid which is a macromolecule acid, dissociates and serves 
as the poly anion, the poly allylamine which is a macromolecule base and produces the poly cation in a 
water solution, and polyethyleneimine, Or the polyethylene oxide which is a neutral giant molecule and 
has ether linkage in a principal chain, or a polyvinyl pyrrolidone is suitable. Moreover, it may replace 
with an organic macromolecule, a formamide, polyhydric alcohol, and a surfactant may be used, and the 
glycerol of polyoxyethylene alkyl ether is the optimal in that case as a surfactant as polyhydric alcohol. 
[0008] As metallic compounds which have the functional group of hydrolysis nature, a metal alkoxide 
or its oligomer can be used and, as for these things, what has few carbon numbers, such as a methoxy 
group, an ethoxy radical, and a propoxy group, is desirable. Moreover, as the metal, the metal of the 
oxide formed eventually, for example, Si, Ti, Zr, and aluminum, is used. As this metal, you may be one 
sort or two sorts or more. On the other hand as oligomer, it can specifically be used for alcohol to 10 
**** extent at homogeneity that what is necessary is just what can carry out dissolution distribution. 
Moreover, the oligomer to the alkyl alkoxysilane by which some of alkoxy groups of these silicon 
alkoxides were permuted by the alkyl group, and those 10 **** extent is used suitably. Moreover, the 
alkylation metal alkoxide which changed into silicon and permuted the main metallic element by 
titanium, the zirconium, aluminum, etc. can be used similarly. 
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[0009] Moreover, as aqueous acids, the thing more than organic-acid decinormals, such as a thing of 
0.001 or more ****s of mineral acids, such as a hydrochloric acid and a nitric acid, or a formic acid, and 
an acetic acid, is usually desirable. In hydrolysis, it can attain by saving a solution at the room 
temperature of 40-80 degrees C for 0.5 to 5 hours. 

[0010] The particulate material produced and marketed by the current industrial target uses an organic 
macromolecule, a metallic oxide, or a metal as a principal component, and the particle size (average 
diameter) is crossed to the range very large from about 5nm to about 100 micrometers. It is known that it 
will be freely controllable by the chemical modification of many field granulation child front faces etc., 
and if the chemical compatibility of these particles and the mesh component which causes gel formation 
is a particle which fulfills the conditions which cause neither condensation nor sedimentation to sol-gel 
reaction time, it is applicable to this manufacture approach regardless of chemical composition. 
Therefore, in this invention, a metallic oxide, a metal, organic macromolecules, and those complex can 
be used for a particulate material, and a desirable average diameter is 100 micrometers from 5nm. 
Specifically, silicon oxide, titanium oxide, a zirconium dioxide, an aluminum oxide, a calcium oxide, a 
magnesium oxide, a transition-metals oxide besides an iron oxide, yttrium oxide, a rare earth oxide 
besides a lanthanum trioxide, etc. are suitable. The still more stable carbonate in a reaction solution, a 
nitrate, a sulfate, phosphate, a halogenide, mineral, etc. can be used similarly. A particle-like organic 
macromolecule besides organic salt, a complex, the protected metal colloid, and a macromolecule latex 
can also be used for production of the inorganic system porosity complex by this invention by 
controlling the dispersibility to a reaction solution. Moreover, the amount of the particulate material to 
add is 80 or less % of the weight preferably 90 or less % of the weight. Pore size becomes small with the 
increment in the addition of a particulate material. 

[001 1] According to the manufacture approach of this invention, the inorganic system porosity complex 

which has pore lOOnm or more including a particulate material in a frame phase is obtained. 

[0012] 

[Example] Polyethylene oxide (Aldrich goods number 85,645-2) 0.90g which is a water soluble polymer 
first was dissolved in lOg of centinormal acetic-acid water solutions, and this solution was made to, 
distribute alumina powder (mean particle diameter of 0.5 microns, sinterable alumina powder by 
Sumitomo Chemical Co., Ltd. AES-12 #00601) in addition under stirring. Subsequently, it is under 
stirring about tetramethoxy silane 5ml, in addition the hydrolysis reaction was performed. After 
agitating several minutes, the obtained transparence solution was moved to the well-closed container, 
and when held in the 40-degree C incubator, it solidified after about 40 minutes. The obtained gel was 
ripened for three days at temperature as it is, and massive porosity complex was obtained by carrying 
out evaporation clearance of the after solvent. Although the porosity complex which has a continuation 
breakthrough also in which amount was obtained when the amount of alumina powder was changed to 
0.25, 0.50, and 1.00 and 2.00g (they are about 1.5, 3.0, and 5.9 or 11.1% to a reaction solution) Pore size 
became small with the increment in the addition of alumina powder, and the configuration of pore 
changed from the smooth thing seen when not putting in an alumina to the configuration where a front 
face is coarse. The result of having searched for the pore volume distribution of porosity complex with 
an alumina addition of 0.25g with the method of mercury penetration is shown in drawing 1 . It turns out 
that sharp pore distribution centering on the diameter of 1.0 microns is acquired. Moreover, the result of 
having searched for the pore volume distribution of porosity complex with an alumina addition of 0.50g 
with the method of mercury penetration is shown in drawing 2 . It turns out that sharp pore distribution 
centering on the diameter of 0.7 microns is acquired. Pore size becomes small with the increment in the 
addition of alumina powder. 
[0013] 

[Effect of the Invention] According to this invention, the environmental loads by the energy cost by 
burning a binder like a conventional method and carbon dioxide emission can be reduced, and, 
moreover, the uniform inorganic system porosity complex of a pore configuration or a size distribution 
can be manufactured. 
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[Translation done.] 
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